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= (57) Abstract: A process for producing a synthetic resin foam which comprises reacting at least one polyol with at least one poly iso- 
= cyanate compound in the presence of an organic blowing agent, wherein the organic blowing agent is a blowing agent for synthetic 
= resin foams which is characterized by being a mixture comprising 1,1,1,3,3-pentafluorobutane (HFC-365mfc) and at least one halo- 
= genated compound and optionally containing at least one member selected from the group consisting of glycol compounds and amide 
= compounds. Also provided are: a premix comprising the blowing agent and a polyol mixture; and a process for producing a synthetic 
ss resin foam from these. 
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io iiifrwi/^ss^fcft^^^ 

15 tLTI/^o -klECFC-llf*. ^(Dfemftm(01$^btZioX\<^ 0 ro^^, ;*-yVJi£- 
*:/(HCFC-141b)aS CFC-11 rott#£LT{£j3£*l/0^ 0 

£*1/0^ 0 #^^2-235982#^{Cfi, 1, 1, 1, 3, 3-^V^/U^-a^ 

^(HFc-365mf C ) *77^v?&fom&mm&wftt\^x&mttzLki)m^tix\ * 

25 So USP6380275 HFC365 <7> HFC &m&l,tc.mfaM&7F&tlX\,^ 0 

HFC-365rafc Mc, 40 9 C<Dit'&yiX&Q . TK^^^-Sr^tP^s/^b^^TKm-Cfc 
3?>T\ ^V/lfift^O*o-?:tL(4^l/^Wt#X.^XTU>-5o JEIC, HFC-365mfc CD#&,£ 
HCFC-141b (CiSV^-C, HCFC-141b {Cft^^^ljO^^tC^^MibX 
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xm, &mmti,x&&t£®im&mvx\,^ 0 

HFC-365mfc tt % 0*©tBB&8LJbtt, 5I^CJ«W>t©©, ttfflMBB&ft&O&g' 

5 6 e hfc **b&&&toMt±. ^M&x&zzkfc&mMtvx&^temmt&z&x*, 

^r*8H*fc*0#Sfcv^ra«tt, HFC-365mfc £teJBt-5±T**£/«i:PU®£#oTvv5 0 
LifctfSoT* HFC-365mfc * HCFC-141b <W# D P Q £: L-C^^fcte/B-f-S {eft, ^ 

©■5T*»tt€:»J«i LnMto^^Mt^Z&m(DMm*Mti1lX\,^Z> 0 

USP6380275 ia* HFC365 £<g;#&0 HFC «r?S^Lfc|§^^J^ 5 ^$^TV^^ % 
10 ^SS^JWS, simftHDWnmz-i^ HFC152a, HFC32, ^f/l/x- =FvK /n/^ 

4») ^^ttT*3«?{g:^ HFC OI^-O g ffJdSISf&O&ii, *f&flafetti<D8fcS?-C 

HFC365mfc^fc^<D^FM4fctC&o-Cl v£V\ 

*3SW»4, ^*fi«<0|fflJH^S«^$iL*:t>©T?*>o-C % HFC-365mfc Sr^A/T*V^ 

15 i-^r^^e^-r^o 

HFC-365mfc 13, 5\*&&ft&Vte\<^hteb?nmUZMm-rZ> 0 CO^Ii, 51 
ik&mfemz HFC-365mfc ©»fi*S % «R«i<6H©±IR*j|8^TV>Sfc«>ICjB 

20 e C-?<E> HFC-365mfc ©aSjcU9Ea»e>£*C«f»<0 HFC-365mfc ^^Srtfl^-rSi:, 
^(Dmit 50%ifi<t^»9 x Mi&H^_hPS(l3%5g^)Sr^^TV^<i:^SlJ$tL^o 
25 ^»flg**&<**»{ati$tclll»tJ:JR«5&5»^^tt, lfr)Hr—>vW&mh HFC- 

365mfc Oft^*W^: fSJ, tity*— A>m&%ot\Z, ^y^f"— ^^J, 
9o HFC-365mfc #^cp{c|&3§-r5 0 t)K*(*Mfc)Lfc HFC-365mfc <0^f« 
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fflp*3(cAoT<^^^ s %^n5o mmc HFc-365mf C <r>mmmmm.m^z.^m 
mistcMtftiibtix^Zo ^(DXo^mm^mm-t^ia^ ^tut HFc-365mf C & 

*mXi*. HFC-365mfc k'^#>^G{k&mkfr&tmmM&m^&lk\Zj:*). zf 
i^yfXA^IKAkUt HFC-365mfc O^ff Sr^«5HTK*«Wifi*fcWc-tnWTlci 

*»*»f6*J*s, 1, 1, l, 3, 3-^7;^n^ ; ?yt/>^<it ) iS^pmt 

^5. HFC-365mfc O^^C(40TC)J;I3{£V\ ^l£*:ta2 

20 {CfB«t^^?fe„ 

Jg6. ^Na^V-^^b^^i^, ^METfe^ 10-60^^7?^, JLo % Hft 

25 ^#^*S N n.fckLtiB%l^ l^JEm^^-*DV^T 8~30mW/mK3I^-C-fc.5JS2l;:iB*fe 

3S8. ^n^ffb^^^, tafP^fcf^ta^lO^N-rKci7/^P^— ^l^(HFE) , 
x>^Ka7/U3ha^— 7^V(HFC) , s<— 7/^n#— 3Kv(PFC)&t*7/l^nT>fW# 
-xKv(FIC)^^^5^^jl{m^^^<<ht 3 iaT*fc5^1^cfi2^|5®W^ 0 
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(CF 2 =CFOCF,) , l,2,2-MJ7y^n3i^-^ l,l ( 2,2,3,3,3-^7^7/M-P7*PfcVt<oi— 
J-jV (CF 2 =CFOCF 2 CF 2 CF 3 ) % y )VHru-fu\f jVa^^sY (CF 3 CF(0)CF 2 ) „ 7 
/M-p-l-77^(CF 2 =CFCF 2 CF 3 h 7/^a^df--fe^(C 6 F I2 ) % 
5 (C 9 F l8 ) , 7/^P^1^^(C 6 F M ) , /^-7/uto^D^y(c-C 4 F 8 ) x T^KMJ 
7/^;3-p^/KCF 3 I) „ 1.1,1,2,3,3-^^lf 7/V;*P7^^:/(CF 3 CFHCF 2 H) , 
l,l,1.3,3,3-^^1f7/V;ro7o^;/(CF 3 CH 2 CF 3 K l,l,l,2,3,3,3-^^7/l/^oyD/N° 
^(CF 3 CFHCF 3 ) „ ^^7/V^-n^^(CF 3 CF 2 H) , ^h77/l^P jc^(CHF 2 CHF 2 ^ 
CF 3 CFH 2 h MJ7/^n^>-(CF 3 H), 1,1,2,2,3,3,4,4-^^7/^n^^ 
- 10 (CF 2 HCF 2 CF 2 CF 2 H) N 1,1,1,2,2,3,4,5,5,5 1 ^7/^P^^XCF 3 CF 2 CFHCFHCF 3 ) , 
2-MJ7/^D^^-l,l,l,2 > 3 > 4,5,5,5-y7-7>'U^-p^<>'^>'(C 6 F 12 H 2 ) > 
3,3 AA,5,5,6,6,6-;^7;U&u-l-^*c1z^(F(CF 2 ) 4 CH=CH 2 ), 2,3,3,4,4,5,5-^7 P ^7/P 
7ha-l--<^xV(CH 2 CFCF 2 CF 2 CF 2 H). tt^/^P^l^CCF^FH) „ 1,1,2,2-7^7 
•7/U^-UJC^-;V^yjV^ru^;V=^— 7VKCF 2 HCF 2 OCHF 2 ) . l,l,2,2-rh77/l^-o:n 

15 f/Mf/i'i- 7VU(CF 2 HCF 2 OCH 3 ) „ 2,2,2-hy7/W^-n^yV-l, 1,2.2-^^7/^0 
xf/Ux- tvKCF 3 CH 2 OCF 2 CF 2 H) , l,l,2,3,3,3-^>'^7/^a7DtVL'^/V^— 7- 
/^(CF 3 CFHCF 2 OCH 3 ), /i~7/W^-a75 i /'V7«5 L /^— ^/W(C 4 F 9 OCH 3 ), 1-MJ7/V;*- 
o/fA^l ,2,2,2-rh77/W^-a^^/^^/UJi— v7K(CF 3 ) 2 CFOCHjX /<-7^-d^ 
PtVM^/^— X/KCF 3 CF 2 CF 2 OCH 3 ), 2,2,3,3,3-^^7/^n7ntV^7/V^-a 

20 p^/lcc— -7vKCF 3 CF 2 CH 2 OCHF 2 X l,2,3,3,4,4-^drih7/^a^n7^>'(c- 
C 4 F 6 H 2 ) , 2,3-^oot^^7/UtD7*^y (CF 3 CFC1CFCJCF 3 , $5,6 63*C) , 
1,1,2,2,3,3,4,4-^-^^7/W^-p7^>'(CF 2 C1CF 2 CF 2 CF 2 H. ft£ 50*0, 
*1^7/1^p^p7^(-CFC1CFC1CF 2 CF 2 -, 60*0, 1,1,1,3,3,3-^-^7/^ 
pyo/^y^-^"' — jv (CF 3 CH(OH)CF 3 ^ WiM. 59X:)frbteZ>m^m&nZ>'J>tj:<ki>l 

25 ®-Cfc5^1^(i2tCf5$feOTjffio 

1110. ^o^^t^z) 5 , l,l,l,2,3,3,3-^7*7/W-p7P^V(HFC227ea; 
CF 3 CFHCF 3 ) 1?fc5TMl*^:(i2(CfS^c(D75fe„ 

Jgl 1. ^y^^it^(Dm^, HFC-365mfc t^Vi^^it^<mt<0^^ 
100 ^/WrUfc^Kl, 1~49 ^■/^^-C*?5JSl^c«2(^SS^<D^^ e 
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*gl3. l, 1, l, 3, 3-^^7^o^^yt'>/j;<j:tlt0^n^i^^b^i:§: 

3S16. ^n^-g-^rfb-8^^ l,l,l,2,3,3,3-^7 P ^^^q^ , c^>'(HFC227ea; 
CF 3 CFHCF 3 ) T'fc-5JSl 3{C|S<fe«0|SMJo 
10 *Sl7. 1. 1. 1. 3, 3 :^7;l/*Q^y, ^f£<thim<D^a^f^m<t^m, '> 

^18. £<bK^y=-/Wb^#j:fc\};tfTSKte^^ 

*gi9. $e>^>^<tt>ia^y=— ^wk^^tp^i7^i5^7°^y^o 

15 3S20. '^v?^S^tt&m*K 1.1.1 ,2 > 3,3,3-^^7/U^*n^ , n/^^(HFC227ea; 
CF :{ CFHCF 3 ) T*fe-5^17lC|BiiW^U55/^o 
^21. ^^^^^yp^^fc^riiy^fcfilS^lBm^T'u^^^o 

*38Mtt, «Sm38fS2»JO#£Tl^ tfy^-zw^y^y^T^-Mb^^S/fc 

20 ttx&j£ffimmfaft&mmtt*mz&^x^mm&mmti,x. i, i, i, 3. 3- 

#»Wtt^tt^»i&#JiLT, 1. 1. 1, 3. 3-^<^yjV^ruzf^(HFC- 
25 365mfc)i:^ny>"£*rtfc£-4& % ^^^C-C^^t-^ya—^Wb^^fc^^/^fiT^ 

aMBWttx **^58?a#J(l, 1. 1. 3. 3—0^^^-a^v(HFC-365mfc) 
^>a^>^>fk^.^^^UT^^{C^y3~/Wb^^«fct>7*fcliT5K^b'^ 
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*&w<vft-£.^^ntMwm<z>i^-?te. mmm&f&Mtvx. 1, 1, 1, 3, 3-^>? 

^u^f^^it^^ihVX^ ^(Dm&tf HFC-365mfc <DM&(40T:)£y&\,^<Dfc 
LT«, 0iJ?Lfc£, HFC-365mfc t*^*fc:^i*^#Jifi^^^-e^^^^^^^k^ 
^^rXm\f^<D-bmip.^\ HFC-365mfc x ffi&tf 40X:£X±<D^*tf^m<k&M*5 
15 \f\ 

/W^-a^7— *>(HFC) , :7/M-n;*/— /JO(PFC) n 7/^n7^K*^ ^(FIC) 
20 teb*&&\7rrtZ>Zb&X'$Z e 

mttm-rz-zjmmt'pftKteZo mm. xy^mvmm&mm-fztctbMm&tix^ 
xsn^#^b^<^«fc«)^6«j^JtUT, i,2,2-hy7/^p^i/^hy7 

/l^n^yl^r— 7vKCF 2 =CFOCF 3 K 1, 1,2,2,3,3,3-^^ 
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fcVl^— TtV (CF 2 =CFOCF 2 CF 2 CF 3 ) frW^^fn/^Kn^U^asi— ■ t 

/•?— TVl^f-n^n fcVi^zKdf VK (CF 3 CF(0)CF 2 ) ftiftfV*— y )^^T 
K; 

5 ^/U^J-o-l-?'^ (CF 2 =CFCF 2 CF 3 ) % /«— ^/l^P^-fe^ (C 6 F 12 ) , 
(C 9 F 18 ) tfV?— 7;^n7y^y ; 
/<— 7/U^n^1^(C 6 F 14 )&<!r*tfV-S-- ^/l^nT/i^^PFC:^— ^/^u^— z}f 
>-); 

(c-C 4 F 8 ) ^^(Dx^—^yV^j-a^nT/^^; 
10 WKh^^ta^f/V (CF 3 I) ft^^/l^nT^-pT^MFIC : 7;l/tn7^K 

l,l,l,2,3,3,3-^^7/W^-p^n/-?^(CF 3 CFHCF 3 ) N 1,1,1,3,3,3-^=¥-^7/P^-cj^d 
^>-(CF 3 CH 2 CF 3 h l,l,l,2,3,3-^dr-^7yU^-i3^n/N^(CF 3 CFHCF 2 H), ^O-^^/V^- 
n^VtCF^FzHK •7^h77/^n^>'(CF 3 CFH 2 s CHF 2 CHF 2 ) , fil^V^n^V 
15 (CF 3 H) „ l,l,2,2,3,3,4,4-^^7y^n^^(CF 2 HCF 2 CF 2 CF 2 H) , 
l,l,l,2 ) 2,3,4,5,5,5-7 :f 7J7yW^-a'0^>'(CF 3 CF 2 CFHCFHCF3). 
lJJ^.S^.S.S.S-y^^y^n^^MCeF^H^W/^Kn^/U^nT/^^HFC: 

3,3,4,4,5,5,6 f 6,6-/^7/^a-l-^ir^ (F(CF 2 ) 4 CH=CH 2 ) , 2,3,3,4,4,5,5-^^ 
20 7/^n-l — s^>-(CH 2 CFCF 2 CF 2 CF 2 H). h!)7^?fv^?-^XCF 2 CFH)^(D/^}? 

l,l,2,2-^h77yU^-a^/^v?7/^n^y^ai— tVI' (CF 2 HCF 2 OCHF 2 ) , 1,1,2,2- 
7^h^7/>^-a^^/^^/^— ^/V(CF 2 HCF 2 OCH 3 ) s 2,2,2-h!J^^^-nai^-/P- 
l,l,2,2-xh77/^D^yu^— ^/v(CF 3 CH 2 OCF 2 CF 2 H) , 1,1,2,3,3,3-^^7/^ 
25 nzftt'sV^/isZL— 7vKCF 3 CFHCF 2 OCH 3 h /t7/Utn7Wf/Vx^ yv^ 
(C 4 F 9 OCH 3 ) , l-hy^/^ci^^/W-l^^^-^h^^/W^-ci^^/u^^/u^— 
((CF 3 ) 2 CFOCH 3 ). /<— -7fV^rx2y°^fV^iV=z.— 7 i /KCF 3 CF 2 CF 2 OCH 3 ) N 2,2,3,3,3- 
^^^/u^D^ntVu^^/V^n^^/Vacw-^^fcp^p^^ocHF^^Oia^D/N^Kn 
tvHHFE) ; 
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l,2,3.3.4,4-^1^7/^n^n^^(c-C 4 F 6 H a )/«C^(D^Ko7/^n^nT/I^ 

2,3-v J ^ucr^-^^7/^ay^^(CF 3 CFC]CFClCF 3 , 'BM 63X:) m<D?tiv7sU*&T 
V(CFC ^007/^0*- /}*» ; 
5 1,1,2,2,3,3,4,4-^'^7>'^ci^^(CF 2 C1CF 2 CF 2 CF 2 H. 50^C) % 

W/^Kc3^Dn7^^-ar/^^(HCFC:^^KP^crn7/V^-n^7— 

l^-^Pn^^^/^dC/^n^^C-CFClCFClGF^Fa-. 60 < C)fc£r<£>^n 

1,1 .l^^.S-^-y-^/^D^D^^^-^-^yWCCFaCHCOHjCFj. S9V.)tj:k*<D 
^(O&otjL^vtfl/^iK&yot^X^ m%-&, CF 3 I. CF 3 CF 2 H. CF 3 H. CF 3 CFHCF 3 & 

15 *&mz.m^xm^Z'^7^^ik%wtvx\'£. ^ti&g'timt&MtvxGmte 
14S€£^ltv^£jW£lv\> fip*> % -etig *M&xib*). m^mmwm&m 

U JLo^^^ 10~60 < Cm^-efo^^n>7*>-&^^^^$^uv\ ^Nny^W-fb^ 
^g#Wt&e^tLTte:. 5C#£LfcB#{C s l^£E^(CJoV>T8~20mW/mKaS 

~60t:m^^b^^^^^J^«w^^T-#5„^>oy>'^^k^^^^A^^^ 
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xzz> 0 ^*?>'^mik&m$7°i'%ytz*icm&£ti^<teft&. ^*<y^m<t& 
M(oftmt>m<mftX'Z^ HFC365mf C pm^u^^xy)mm^ir<t^ wt. 

m<om\imte, HFc-365mf C &m&x&m%itvx&mTzw&(Dmu&tmMmt-r 

15 5rt^t#5 0 BP^n mf&OT^tfJS HFC-365mfc (Dm&&mMlZ&T£ J &Z>-kfc 
HFC-365mfc (DftJEZTtf 3^Jg:a s £9*£<#5o £fc, 3l^c:3§?&£-t!:fct§£\ /nd 

^-^^b-a-^i^^ &mftitvxm$. ^mwmzmm^tx.xn^t^'t^m 

&ifflbVXter^r<y?-<DX.$:M'&yo<D±j3 50cra <^iS5$^^®£T-i£<5ttTt*ifc2S7k 

25 HFC-365mfc ^ny^^b^tO^fiJ^te, ^D^tft^©i 
^tlC/^C-C3ifi:^:^-rs^i:^-C#So 0»J;tKf > HFC-365mfc, ^n^-g-^b^ 
&&XftfV*—fr*^ts7 > \'^y?*<D±m%m^tt\.X. HFC-365mfc (DftEEtf, 10~ 

3ox^mm^^^xmmrmmmmmt.fLi-i^ti&,r^/j:^xt>ic^m-r^o 
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J&VM*. -f\s%yt**?<T> FC-365mfc t^^>^it^t(D^r^i^kmt^X, 
HFC-365mfc <om%L&b&lS.b<Ditib* HFC-365mfc Mm^^M(D^iZitmVX5 

HFC-365mfc t'^?l/^\\&®b*m&'tZ>(»1tft £LV\, 
5 m&ftftM 4> lC*5^5^^ay^^b^OfiJ^tt x HFC-365mfc i/MJ^f 
{k&Vot<D'&tt% 100 ^r/l^Lfci:#{c: N 1— 49 #*L<tt 5-40 ^SS, 

<fc<9£?l£lXte 5-30 ^/WSft-CifeS. 

ioo m&mztti-xo. 5-40 # £u<tei— 30 afigik j;f9$?^ 

10 U<f*3~25M;g0-efc5o . « 

20 C.H 2atI (OCH 2 CH 2 0) b C c H 2c+1 (I) 

[5*;^ a, b *5j;U*c (2, %&*L\Z. a=0, 1, 2, 3, 4, b=l, 2, 3, c=0, 1, 2, 3, 4] % 
C d H 2dM CO(OCH 2 CH 2 0) e COC,H 2fH (II) 

K^K d> e *5«fctff tt, SAilfC d=0, 1, 2, 3, 4, e=l, 2, 3, f=0, 1, 2, 3, 4] % 
CiH^.COCOCHjCH^CkH^, (III) 
25 K=K i, j *5ctT>* k f*, JASllJ: i=0, 1, 2, 3, 4, j=l, 2. 3 X k=0, 1, 2, 3, 4] 

^(i)x^t^^^^v^—Mt^(DMri^mtLx. w*.t£. ^v-^yy^— 
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yl^^/ufcVWiL— -7VK -^^l/^yri— /U^^/Uoi— xyv, s^^^yn*- /V$* 

/K hy^^i^^y^— /V7fjv^— tvk hy^^ui/^y=i--/ui>^'^/wai--^/u/ cl £^' 
&#i)^-C#-5p Kf-> ^^^yai— yi^^yi^i— yyv, ^x^^y^i/n- yw^iy 
10 yi^— ^vK/i^^i-S-^^-So 

ywe/^^y— k ^t^i/^y=»^-/wv?^yuy— -^rc^V^yri— yv^-y^ywy 
— k i/at^ux^y^— /uv 1 ^/^— hy^^u>i/ya— yi^e/^yM— k hy^c 
^w-v^y=— yw^^-y^— ^w^yzi—yi^/T-fe^- k ai^u^ya— yv. 
15 ^Tir^— k v^^^y^—yl^t/Ti^— k ^zn^U^yn— yi^x-fe-^— K h 
yai^l/^ya— yV^-yT-fex— hyac^-W^yri— yl^Tirr—k m^u^yn 
— yWE-y^nt^^-k ^l/^yn—yP^nt:'^-^;— vot^Ui^ya— yi^t-y 
7°nt°^— K *j3L^ui/tfy=i— yu^nf^— k hya^ix>^y=a— ywey^nt? 

k hy^^u^yzi— yi^/oft^- 

20 ^(lll)T-^$H§^ix>^y = i^-y l ,y| : ^(7) : g r ^j^L.T, 0fl*.tf * m^u^yx!— 
yl^TVi^— •TVi^tf-y^y— k ^^^ya— y^^vl^— tvI^^W*— k oc^ix 
^y=— yl^ufcVVoc— t^7^M- k m^lx^yn— yl^^yum— TV^Ti?-^— 
k Jt^-u^y^— yV^t^yPx:— x/WT-fe^—h, ^^U>-i/yn— yP^nfyUJt— tvW 
7-^— K ^i/^ya— yM^vwc— tvi^h f^f-*— k ^u^ya— yi^^ 

25 y^3c— r/l'T'nf^^- k ^U^yxt—yl^nfcVU^— f^oW- k v^t^ 

uv^y =< — yw^u^L— -rvKr-t?^— h s -y=^f- i/y^y n —ywy ^/vx.— "tjvz7*ju y 

— k i^^Ui^ya— jvau^-jv=c— *r;vz7*;U*— k i^x^ui^yn— yV^a^yU^c 
— T/^y-Jcfr*— k v'^^^^y^i— yvrc^yu^c— ^yl^Tir^— h, v^x^Uix^yxi 
— yi^atVi^—vvUT-fc^— k v^^u^ya— y^y^yuot— ^yw^ot 0 ^-^.— h N 
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^u;^y=r— /^nf/i/x- ^yU7°nt°^— K£<!f£#iJ:^T?£5 0 ^Uls? 
y 3 — /K/fvioi— TvKTirx— k v^^i/Vj/yxi— /l^^/Vm— TvVT-fer-r— 

io zSCDK&v b=4 -efc^'fk^^i, ^(ii)tw*3v e=4 -cfc5fc^ % ^(in)ic: 

x%z> 0 

is 7vWb£^ ^ai)tc*5v^T d *5«to5 f a* i aj^&s^^TvWfc^, 5t(III)t£:fc^ 

yVTir-r— k i^xv^i^/yri— /l^^vuai— tvWTI?^— k v^^^y^— /Ui? 
^jv^—v-jWj:}£^X.WipX,<. ^f-v^jryzx— A^ey^/wc— ^i4>#58k:JBv , » 
20 ^rir^r-^^o Ji^^v^«5wt^-ets^l/^y='-/^^b•a'^l^UTtt, Hfc, 

f-uy^y=r-/w^ y ' n -/f > /i,x>-f/i/, jx.^- u>-^y =i — /we-.A<y:/cz if/lot— 
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*fc. by^DtVv^yri— /^/^^•/v^---r/vo<t5'fe^t p ^i/y=i— 

tf, ^o^i/^Ua-zv, ^/Dtvy^ya-;k, .hy^ntw^y^— /k yoifi/y^ 

10 fVK M)7 p ntrU'>'^y=>— >fr*bS*f-/y=.— tvK hy^ntfV^ya— /V^jTf^jVsL 
— -7VK 2-^HK'— 1— :/p'V— A, hy^obri^^y^— /l^^/u*— f/K ^° CI 
fu-^ys— A^ey^/u*— ■ r-jVTt=r— K 3-^^>-3-^A^fv>Ti?-r— K 

15 f;i/71rf- K 3-^h^r^^/UT-fe^— h**#*LV\, 

*$m\z.&^xm\i^z>T % wk-kmtvxte. $jlt<o& (a) % it (b) 
20 ns*fc^*^^&w*H-<5 

5*C(A) R'CONR'R 3 

EC*, R 1 tt % TKmH^x »7/V'^l'S*fcH7xx/H^^L, R 2 *3<tU« R 3 fcfc. PJ- 

7K^M^£fcte^TA3vv3££^-t\ R 1 *3<fcU< R 2 f*. R 1 
i^5#A^=yu#* i B£y-*3.ktf R 2 ^^-^-r5^^il^^<h^{cm^S^^UTt.«i: 
25 V\J 

3£(B) R 4 R 5 NCONR 6 R 7 

[5fc*K R 4 ^ R 5 , R 6 ^^ R 7 f*. ^-tfcttfti/ioT, ^Jl^fcfiiS^T^A-g 
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5ttA)Ki:toVvr R\ R 2 £fctt R 3 tVX^Mi&mT/^/^m(Dmmm^ i§^l~2 

^;(A)-C7^$n5T^K^b^tU-Ct±, R 2 t R 3 ^^75MS^T/^/PST-fo5{b^#) 
5£(B)iC*3l^-t\ R\ R\ R 6 £fcf* R 7 kVXfr£il&®JBlCr/l<*A>m<DBtm&&* 

20 i ~ 2S£-e*>9 , ^f;wSW*U \, 

25 -c#-5 0 ^(B^^^ttsst^b^tb-cf^^ 1,3-^^/w^^y^y^^^j 

— ^i:K>*i«f14iS?iSV^k^<ftiS»*U\ HFC-365mfc ii/lJa— Mt&Volk 
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«5*S»*LV\ HFC-365mfc. ^*y>"a&ik&Vo. jMJ;*— /VtO+B^ttO^IC*5V>T 
K-fb-S^ HFC-365mfc, ^uy^^b-g-^ #JI*— ^©*Bj*tt#H5V ^Bl % ^y^j- 

=— /WWMfev T5K*biMto^<*&^^i&*»*ft<* HFC-365mfp t^P^^t 
io ^b^^t©^^tb^tt{-vjpS&^^sa^^fottfiJ:v\ yv=—/y<t&%>. 

—Mt&m, Tzwt&m&m^zt. ^mm^mmm^^. %Lmx-<D&mm^j& 

©*t*Rteji:tt\ 3l*/ka 5 70^.1^ 200 £ C*?i^?I^C'l4<lr^-r5^#:-Cfc6w<!:^* 
-T5o at«c-CfcSd»if5*»»i 1 SUE 20 < CK*o^T¥lJ$rr<5o 4 3 ^ 

S^n^-i^^ya— /we/a^/Pit— ^/WTirx— h05lj^C^{* 110 t C-Cfc9> ^f-Uls 

20 yy^—>^JT^7-—y<D2,\!ktm. 96X:x^, 2oxnzid\,^xmftx~ibz> 0 t£o-t\ 

HFC-365mfc^N a ^>-^^^^<b^M^i^y^-/Hb^^J;T^/^fiT5: 

-e#$ 0 ^y=«— ^m*3J:t>v*fcfiT?K^'fb^#j^>*fi, HFcsesmfciy^ny^^ 
25 {b^^^-ff-mfi ioo MMwuatu-co. 5-40 mm&s #?*b<tei~3o mmm. &y 

&mm<nmzfr&^^mM : &mzi3\,^x. GwmfiMttt* HFc-365mfc t 
HFC227ea(^xcr^>^^t:^) ^y=»-/Wb^4*SrSrtf. ^ti^oia-a^j-a-ft. 
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HFC-365mfc (35-92 fiAgflK HFC227ea(5— 35 S*g|$h ^y=— /WfrS^O— 30 

i$Lx*tfim-rz>z.tte%)Wi. m<DmfeMtwm\^xh^\ w-mx^z&mmt^x^ ^m.. 
w<D®%:7bmbtizm.mftxfrtLitmzmf&£ft,to^. mmir^m^a^ 

&%U±.U&Xh<0. 60-95 fi»%m^«ti9»*UV \ 
10 5rir^T?#S 0 TK^fiJ-g-f*. HFC-365mfc t^V^^t^^tt^^H^ 100 ^/V 

20 tfxzztK *&w<Dmm%kmfamoommmcMi,x. mno. ossmm&m&x 
&>Zo ftmmwite. ^*>> *mwxm^z>mm&&m&}tm&vxy,^xh&<. j&w* 

^xm^tciirmt^mcomm^^^xm^m^^t^x^iK m*- >\> 

25 100Sfig&{£*tLT , HFC-365mfc *3 ZO-'^>f^m\K&m. ^i^V^—Mt^m 

*>&w&rcteT^wk'&%)<D&n&. mi% 1-70 mmum&, $?*u<« io~6o u 
j^^ix^ i5~5o mmnw.mx&>z> 0 
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^R^y^i^^^^ #y^y^r^ 

e f ijxuttfsft±j {ci5«c^tb-cv mmmzk, ^mm^(omm^y^ 

T ^^i / ^tvh^.m-r^t^x^\ %(DtE.m.t*&mm^iz.&^t\,xmR£tv£>o 

10. ^Wt^ffi$tt-CV^y-ry^T^-hi:LT^J^«x 2, 4-hyi^i^ry 

*/T*— h(2, 4-TDIh 2, h (2, 6-TDI)^Sr^T?#5 0 

£{C2, 4-TDI/2, 6-TDI<om*it^80/20SS^^^ J ^65/35m^^^ 

0 f \iT.M%ffflt±}^td,mzftxm. *<DWM\ttwmm^£itL.xmm&frz>o 
7Ky^-x/^y^-~ /wa, flix-tf* fS'ttTK^M^^o^^Jtr/^wv^-^^ 

ci— /v^p/-?^ j/yirll^, hy^^/— ^75^, a^v^S^X^, *7'/i'4r/l*=*i?yK h 
2~85g^^7K^S0^3OO~8OOmgKOH/g^^Ot><75$r0ji^^ffi-r^>C<lr35S-C 

25 

7Ky^^^y^-/^bT«,T^tv^ti/y=«-^b<«hy^--/^<^m7K^l 
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(Dmmn. mmnmmftkKfcKxm&mfefzzk&xzzAK #ya— /kloos* 
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5 #31 m lz£Z>b, HFC-365mfc £^A/-?V #J;fr£>-f . 

10 /N-fKo^yv^-n*— ^ (HFC) , ^V(PFC) , ^ 

(FIC) t£f &m V ^c#-^lC{* % ^-/ve^^-r-Stfe^^^^^if m?ifcS3&?&£iJ 

7#y#— ;UA:fcm&B 300 tf>7#y:n;*7Vt'zKy*— A- 
7$})*— /UB:7KIfcMi 440 (DtfV^—T-^tf})*—^ 
/•x n y ^mit&M A : ^^/I^czjc^ (CF 3 CF 2 H) 
Anyy^tft'&i B : T^Khy^^n^^-zW (CF 3 I) 
25 ^ny^^-fb-^ C: ^-^^^Pv-^n^Xc-C^) % *3j;t/ 

^cy^t^b^t D: l^^^-rh^^/^d^^/Why^/W^-n^^ai— tvW(CF 3 
CFH0CF 3 )„ 
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HFC-365mfc t±^<D/^u^^i^^ A,B,C ttfe D FHC-365mfc y>n^ 

>^*f k^Ofiilt tfS. ^ 95 : 5, 87 : 13. 75 : 25 80 : 20 £5 f-®^ 

«rlWSEbyt. *^»^J©*tt % aKy*— /U 100 fiJHffllcatLT HFC-365mfc #'30 S 
5 AmttZZttteVtZ. 

SgtegiJiLT HFC-365mfc(30g)^>^^tp7°^^5/^^^$!iU^:„ Mcfc&J^te. 

50cm ^^^©•^T'jfi^it^c.bw^, ^fS^JtU-C HFC-365mfc O^tr^tfTV^^^O 
10 ^s^<D^c^iB*>b 20cm ^ofd^t?^^ 7 jc5p:^-^j{cje7jsofc 0 

^y^-- bioo ajKi^b^ya— vjRaEjaiwi. 5m*$R. Tkis&sis. m^ltn, 
R-ioo) ii2m.mmt*m&* m\.<mw\^xmni^. mn^v^^mm.^mc 0 

ntbfttc&famdls^T, S«a^(20~25 < C)-Cljl^^— 
20 ^0^3S^tt®WS'J^m^l^-t-o fc*5. JIS A 9514^ 

mX^tio #*3. HJS0li2^*3V^TfflV^fc^?&^J« x HFC-365mfc:/M3^>"g-^->fk:^ A 
OfiSJfcri* 95:5 -?&><3, I^JfeM3{CjoV>TfflVNfc^?a^Jfi. HFC-365mfc ^ny>-g- 
B tf>fi*jfc# 87: 13 T*fc3„ 
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*1 





itmmi 


mn&M2 






HFC365mfc 


HFC365mfc 
A 


HFC365mfc 




35 


35 


40 




kg/m 3 
1&fcm& mW/mK 
JEESJa&g-Lkg/m 2 


25.0 
22.5 
- 1.90 


24.5 
23.2 
1.89 


25.3 
23.7 
1.93 


mm 


,^mm % 
imm*m<£* % 

% . 


-2.4 
+9.8 
* +8.2 


-3.2 
+9.2 
+7.4 


-4.3 
+10.6 
+8.8 



5 mi<D%£m*t>wbfrte£ofc. &&mikmm&<Dm&mm&£T*&ffimm&m~f 

10 mifc®]2^ ZXm^^tciy^rMM 100 WZftfaMtlsT HFC365mfci: HFC227ea 
(CF 3 CFHCF 3 ) (Dm^-^^l^y^'rM.m^MVX 44 W&tt.^-? )\s A(HFC365 
mict HFC227ea b<DM&tk 6.7(HFC365mfc:HFC227ea=6. 7:1)), HJS0ij2-CffiV> 
fc->7fA^ 100 &S(c:3§?&£iJ£bT HFC365mfc£ HFC227ea <Dm&&fam&i/Xy'J» 

15 — h) 23 g&&jto/Lfc1f-^;//l' B (HFC365mf c£ HFC227ea t<DMAit 6.7) SrfH^Ut, 

r^T-f-^/w b \zy})=—Mk&to&^xTJ>.mm<Dmmz%v>h£n&h<Dkvx^ 

+J-^yH00g^l50mlOtr— tt— JdA^35 , C^UT HFC365mfc£ HFC227ea 
20 ^^M<DmW^ iJ^^J^Ufco ^*^2{C^-r„ 
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30 # 


60 # 


120 ft 


*yis-7>v a 


80.4% 


82.7% 


84.4% 


•V-l'^A' B 


65.7% 


71.1% 


75.2% 
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m%k$&fe%MK 1, 1, 1, 3, 3 — ^fi7fr*v7fi>'t'J?ft<bi>im<0'^vy>^&4k 
■ tt*^*<fct> lS^tf fit JfcSU KBB*W>#ife.- 

3. ^^3§&#jas$btc/>ft^ 

5. >^u^>^^b#«&<Z>afM&as HFC-365mfc ©afc&ttO'CXWi&V \ f#;fc3gl£ 

6. ^nf^^ft&mtK «trefc9, io~6o t cn^-cfc*?, io, g& 

15 fcmmtK $t#£UtP#K, m&Um^iS^X 8~20mW/mKaS-Cfc5f»5fc3gl;i; 

fc«2tcia^o^j*„ 

e#** s s *H*fcUiH#te, l^JEmSt-*3V^T 8~30mW/mKm^^fc5ft^2fC 

9. ^T2?^*a^ik&m&. l,2,2-hy!7A'rf-n3t^-^M;7A'*n^A/sc— ^/W 
(CF 2 =CFOCF 3 k l,2,2-hy7A^03i^-V'>' l,l,2,2 > 3,3,3-^^7/^ci^ , i3tVU^— 
25 7VV (CF 2 =CFOCF 2 CF 2 CF 3 ) % ^/l^P^afcVl^jtf df-^K (CF 3 CF(0)CF 2 ) % ^—7 
y^a-l-^>-(CF 2 =CFCF 2 CF3) 7/U^n^-fe^(C 6 F 12 ) ^-?«-7/^ny^^ 
(C 9 F I8 K ^^-o^-^>-(C 6 F J4 ), /<— 7/U^n^D^^(c-C 4 F 8 ). 
^/V^op^/W (CF 3 I) .1,1,1 ,2,3,3 — .dr^^W^-a^ay-?^ (CF 3 CFHCF 2 H) . 
l,l,l,3,3,3-^df--^7yV^-ci7 p i3^^(CF 3 CH 2 CF3)^ 1,1,1,2,3,3,3-^^7^^-0^/^ 
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>-(CF 3 CFHCF 3 ) , ^0-^7/V^-o^^^(CF 3 CF 2 H) > xh77/V2i-P^:/(CHF 2 CHF 2i 
CF 3 CFH 2 ), M;7/W^-d^^(CF 3 H), 1,1,2,2,3,3,4,4-^^-7/^0^^ 
(CF 2 HCF 2 CF 2 CF 2 H) > l.l.l^^.S^^.S.S-^^V^-n^^^CCFaCFaCFHCFHCF,) , 
2-hy7/W^-ct^/V-l,l,l ) 2,3,4,5,5,5-y-t-7/^P^<^XC 6 F I2 H 2 ) x 
5 3,3,4,4,5,5,6,6,6-yi-7/^P-l-^^-fe^(F(CF 2 ) 4 CH=CH 2 ) % 2,3,3,4,4,5,5-^7^7/1' 
^n-l-'<>'^>'(CH 2 CFCF !! CF 2 CF 2 H), hl^/M-nrc^l^CCF^FH) , 1,1,2.2-7^7 
7f^xi^^A**?7firirx**'f'A'3*—. ^^(CF 2 HCF 2 OCHF 2 ) „ l,l,2,2-xh77/W^-a^ 
f;Mf;Vx- 7vKCF 2 HCF 2 OCH 3 ) , 2,2,2-h])y^^^^-l,l,2,2-y^h : 7Z7/V^ru 
3Lf-)\s=c—*r;V (CF 3 CH 2 OCF 2 CF 2 H) x l,l,2,3,3,3-^>'^7/U'^-P^ , a *r 

10 ;V (CF 3 CFHCF 2 OCH 3 ) „ 7^7/l^o7'^/l';^/l'^— ^/KC«F 9 OCH 3 ) % 

n^f L />-l,2,2,2-^h77/V^-D^^l'7«^^— ^/^((CF^CFOCH^, /<— 7/1^07° 
DfcVW^/Voi— ^,u(CF 3 CF 2 CF 2 OCH 3 ), 2,2,3,3,3-^>'^7/i^o7'ntVU^7/U;*n 

^/W(CF 3 CF 2 CH 2 OCHF 2 ). 1,2,3,3,4,4-^-^7/^0^707*^^(0- 
C 4 F 6 H 2 ) , 2,3-v?7ou^-777/^d7'7>' (CF 3 CFC1CFC1CF 3 , 63*0 % l-7oa 

15 l,l,2,2,3,3,4,4-3|-777/^n7'^>'(CF 2 ClCF 2 CF 2 CF 2 H, 50^Ch 

^•^7/V^-oi>'7o7'^^(-CFClCFClCF 2 CF 2 -, 60*0, 1.1,1,3,3,3 — ^r^"7fVHr 
uzfu^-2-^-— /KCF 3 CH(OH)CF 3 , &j& 59T^)frbteZmfrbM&tiZ'Pte<bi>l 

10. ^ny^^fb-S-W*. l,l,l,2,3,3,3-^7^7/M-P7 P D/^(HFC227ea; 
20 CF 3 CFHCF 3 ) -C*>«l»*5ll*fctt2l!:|B«©*fe. 

11. ^u^-^^b-g-^giJ-S^ HFC-365mfc b'^x*#>~£&tt t '&«tob<D&Wr& 
100 ^/UfcUtfaSlC* 1~49 ^/wS^-Cfe5ti^l*Ac«2tC|E^^'&o 

25 13. 1. 1, 1, 3, 3-^?7;\s*X37#l/b&te<bhim(D^u^^fc&!&b& 

is. ^iz^<bhim<D^v^—jHt^^t^m^mi3iz.fs,m(o^m 0 
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16. s^V^ftit&mK 1,1,1,2,3,3,3 — >7°^-7/V^-a^o^x(HFC227ea; 
CF3CFHCF3) -Cfo6f*^^13{CfS^^^Jo 

17. 1, 1, 1, 3, />#< th\WO^X2^^it^m, 'P 

1 9 . £«b(c>&< tt> m<D?v ^-Mk&mz'S tf it t^ie^^^^^o 

20. ^n^^^pfb-g-^s l,l,l,2,3,3,3-^^7^^-n-7 p a^>'(HFC227ea; 
CF3CFHCF3) T'fc5li*^gl nzfSMcD^U^y?^ 

10 21. ^^^^^^^^$>-Sf«^17^cf*18{C|5^07 B ^5/^ 0 
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